Measurement of picomoles of phosphoamino acids by high-performance liquid chromatography.
A reverse-phase, high-performance liquid chromatographic system (HPLC) is described that makes possible optimal resolution and quantitation of picomole levels of phosphoamino acids, both with or without the presence of a large excess of nonphosphorylated amino acids. The assay involves precolumn derivatization of an amino acid mixture with phenyl isothiocyanate (PITC) at room temperature, followed by separation of phosphoamino acids from other amino acids by HPLC. The liquid chromatography was carried out on a C18 reverse-phase column at pH 7.4 and 30 degrees C using gradient elution with eluent A as 157 mM sodium acetate containing 2% acetonitrile and eluent B as 60% acetonitrile in water. A uv absorption at 254 nm is employed for detection of the PITC-derivatized amino acids eluting from the column. Amino acids are eluted with baseline resolution in the following order: phosphoserine, phosphothreonine, aspartic acid, glutamic acid, and phosphotyrosine followed by other amino acids. The sensitivity is in the picomole range, and the separation time, injection to injection, is 36 min. Phosphoserine, phosphothreonine, and phosphotyrosine are resolved within the first 8 min. This procedure enables determination of as low as 5 pmol of nonradioactive phosphoamino acids in a 100-fold excess of amino acids, as is usually present in most phosphoproteins in the natural state. Phosphoamino acids in polypeptides separated by sodium dodecyl sulfate-polyacrylamide electrophoresis and transferred to polyvinylidene difluoride (PVDF) membrane, or protein samples directly blotted on the membrane, can also be analyzed by this procedure after acid hydrolysis of the proteins bound to the PVDF membrane.